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guide rod 1s affixed to the cap and projects forwardly from the
cap into the central passageway. A tubular former 1s slidably
positioned upon the guide rod. A voice coil 1s wound about,
and 1s aflixed to, the tubular former. A driver plate 1s a
ne front of the tubular former. A resilient surround connects
ne periphery of the driver plate to the front of the frame. A
suspension assembly resiliently connects the tubular former
to the frame and has a pair of conical diaphragms that are
secured together so as to form a bellows. A spider connects
the bellows to the frame and another spider connects the
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1
LOUDSPEAKER

FIELD OF THE INVENTION

The present invention relates generally to electrical audio
signal processing systems and devices and, more particularly,
to electro-acoustic audio transducers having plural dia-

phragms.
BACKGROUND OF THE INVENTION

A conventional loudspeaker has a cone that 1s vibrated over
a range ol frequencies to generate audible sounds. Typically,
a corrugated device called a “spider” 1s secured to the periph-
ery of the cone to maintain the cone’s position before, during,
and atter, sound-producing vibrations are induced. The spider
permits the cone to move forwardly and rearwardly from its
resting position with the full range of motion being known as
“peak-to-peak excursion.” As the peak-to-peak excursionof a
cone increases, so does 1ts ability to produce louder sounds,
especially at lower frequencies.

Peak-to-peak excursion of a loudspeaker cone 1s often
made larger by increasing the diameter of the spider attached
to the cone and by increasing the diameter of the cone. Unifor-
tunately, the small cabinets or other enclosures that are used
to contain a loudspeaker place limits on the sizes of cones and
spiders. Thus, the sound produced by many loudspeakers 1s
less than satisfactory in terms of its quality and its volume.

SUMMARY OF THE INVENTION

In light of the problems associated with known loudspeak-
ers, 1t 1s a principal object of the mvention to provide a
loudspeaker that features a pair of conical diaphragms,
secured together so as to form a bellows, that maximize the
peak-to-peak excursion of a driver plate without increasing,
either loudspeaker size or power requirements. Also, the coni-
cal diaphragms move air like the dniver plate, effectively
increasing loudspeaker output. Thus, loudspeaker sound vol-
ume limits can be increased at minimal cost in space-re-
stricted situations.

Another object of the invention 1s to provide a loudspeaker
of compact size that can exceed the output, in terms of vol-
ume, frequency range, and quality, of a substantially larger
loudspeaker of conventional construction.

It 1s an object of the invention to provide improved features
and arrangements thereof 1n a loudspeaker for the purposes
described that 1s lightweight 1n construction, mnexpensive to
manufacture, and dependable 1n use.

The foregoing and other objects, features, and advantages
ol the present loudspeaker will become readily apparent upon
turther review of the following detailed description of the
preferred embodiments as illustrated 1n the accompanying

drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

My mvention can be more readily described with reference
to the accompanying drawings, 1n which:

FIG. 1 1s a vertical, cross-sectional view of a loudspeaker
constructed 1n accordance with the present invention.

FIG. 2 1s a vertical, cross-sectional view of an alternate
loudspeaker constructed in accordance with the present
invention.

Similar reference characters denote corresponding fea-
tures consistently throughout the accompanying drawings.
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2

DETAILED DESCRIPTION OF TH.
LOUDSPEAKERS

(L]

Referring now to the FIG. 1, a loudspeaker 1n accordance
with the present mvention i1s shown at 10. Loudspeaker 10
includes a conical frame 12 having an outwardly extending,
peripheral, mounting flange 14 at its wide, front end and, also,
having a narrow, rear end to which 1s aflixed a toroidal magnet
16 with a central passageway 18 that opens nto frame 12. A
cap 20 1s affixed to the rear end of magnet 16 that closes
passageway 18. A guide rod 22, integrally formed with cap
20, projects forwardly from cap 20 and through passageway
18. A tubular former 24 1s slidably positioned upon rod 22 1n
the annular space located in passageway 18 between rod 22
and magnet 16. A voice coil 26 1s wound about, and 1s atiixed
to, former 24 yet 1s spaced away from magnet 16. A rigid,
driver plate 28 1s aflixed to the front end of former 24 and
projects radially outward therefrom. The periphery of plate
24 15 affixed, by means of a resilient, ring-shaped surround 30,
to flange 14. A suspension assembly 32 further secures former
24 to frame 12 and includes a pair of conical diaphragms 34
and 36 that are connected together at their respective narrow
ends through which former 24 freely passes. The connected,
narrow ends of diaphragms 34 and 36 are secured to frame 12
by a corrugated, medial spider 38. The wide, forward end of
diaphragm 34 1s secured to former 24 by a corrugated, for-
ward spider 40. The wide, rearward end of diaphragm 36 1s
secured to former 24 by a corrugated, rearward spider 42. A
pair of electrical leads (not shown) delivers an electrical cur-
rent to voice coil 26 thereby making coil 26 1nto an electro-
magneit.

In FIG. 2, an alternate embodiment of my loudspeaker can
beseen at 100. Loudspeaker 100 includes a comical frame 112
having an outwardly extending, peripheral, mounting tlange
114 at 1ts wide, front end and, also, having a narrow, rear end
to which 1s affixed a toroidal magnet 116 with a central
passageway 118 that opens mto frame 112. A cap 120 1s
aifixed to the rear end of magnet 116 that closes passageway
118. A guide rod 122, integrally formed with cap 120,
projects forwardly from cap 120 and through passageway
118. A tubular former 124 1s slidably positioned upon rod 122
in the annular space located 1n passageway 118 between rod
122 and magnet 116. A voice coil 126 1s wound about, and 1s
ailixed to, former 124 yet 1s spaced away from magnet 116. A
rigid, driver plate 128 1s affixed to the front end of former 124
and projects radially outward therefrom. The periphery of
plate 128 1s aflixed, by means of a resilient, ring-shaped
surround 130, to flange 114. A suspension assembly 132
secures former 124 to frame 112 and includes a pair of conical
diaphragms 134 and 136 that are connected together at their
respective wide ends positioned near frame 112. The con-
nected, wide ends of diaphragms 134 and 136 are secured to
tormer 124 by a corrugated, medial spider 138. The narrow,
forward end of diaphragm 134, through which former 124
freely passes, 1s secured to frame 112 by a corrugated, for-
ward spider 140. The narrow, rearward end of diaphragm 136,
through which former 124 freely passes, 1s secured to frame
112 by a corrugated, rearward spider 142. A pair of electrical
leads (not shown) delivers an electrical current to voice coil
126 thereby making coil 126 into an electromagnet.

The use of loudspeakers 10 and 110 1s straightforward. To
use loudspeaker 10, voice coil 26 1s cyclically energized so as
to cause former 24 to vibrate longitudinally at predetermined
frequencies. Driver plate 28 and diaphragms 34 and 36, being
matched 1n terms of their sound production characteristics,
respond simultaneously to the frequencies at which former 24
vibrates. Surround 30 and spiders 38-42 serve to return
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former 24 to its original position when deflected by the action
of coil 26. Similarly, 1n loudspeaker 110, voice coil 126 1s
cyclically energized so as to cause former 124, driver plate
128 and diaphragms 138-142, to vibrate. Surround 130 and
spiders 138-142 serve to return former 124 to 1ts original
position when deflected by the action of coil 126. The result
in both loudspeakers 10 and 110 1s the production of audible
tones (particularly those having a low frequency) of high
volume.

While loudspeakers 10 and 110 have been described with a
high degree of particularity, 1t will be appreciated by those
skilled 1n the art that modifications can be made to them.
Thus, 1t 1s to be understood that the present invention 1s not
limited to loudspeakers 10 and 110, but encompasses any and
all loudspeakers within the scope of the following claims.

I claim:

1. A loudspeaker, comprising:

a frame;

a toroidal magnet being atfixed to the rear of the frame, the
toroidal magnet having a central passageway that opens
into the frame;

a cap being affixed to the rear of the magnet and closing the
central passageway;

a guide rod being aflixed to the cap and projecting for-
wardly from the cap into the central passageway;

a tubular former being slidably positioned upon the guide
rod;

a voice coil being wound about, and being affixed to, the
tubular former;
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a driver plate being atfixed to the front of said tubular
former;

a resilient surround connecting the periphery of said driver
plate to the front of said frame; and,

a suspension assembly for resiliently connecting said tubu-
lar former to said frame, said assembly including;
a pair of conical diaphragms being secured together so

as to form a bellows:
a first spider connecting said bellows to said frame; and,
a second spider connecting said bellows to said tubular
former.

2. The loudspeaker according to claim 1 wherein each of
said conical diaphragms has a narrow end and a wide end and
said conical diaphragms are secured together at the wide ends
thereol and wherein said loudspeaker turther includes:

a pair of said first spiders, each connecting said narrow end
of a respective one of said conical diaphragms to said
frame; and,

said second spider connecting said wide ends of said coni-
cal diaphragms to said tubular former.

3. The loudspeaker according to claim 1 wherein each of
said conical diaphragms has a narrow end and a wide end and
said conical diaphragms are secured together at the narrow
ends thereof and wherein said loudspeaker further includes:

a pair of said first spiders, each connecting said wide end of
a respective one of said conical diaphragms to said tubu-
lar former; and,

said second spider connecting said narrow ends of said
conical diaphragms to said frame.
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